Background. There is little population-based evidence on ethnic variation in the most common mental disorders (CMD), anxiety and depression. We compared the prevalence of CMD among representative samples of White, Irish, Black Caribbean, Bangladeshi, Indian and Pakistani individuals living in England using a standardized clinical interview.
Results. Ethnic differences in the prevalence of CMD were modest, and some variation with age and sex was noted. Compared to White counterparts, the prevalence of CMD was higher to a statistically significant degree among Irish [adjusted rate ratios (RR) 2 . 09, 95 % CI 1 . 16-2 . 95, p=0 . 02] and Pakistani (adjusted RR 2 . 38, 95% CI 1 . 25-3 . 53, p=0 . 02) men aged 35-54 years, even after adjusting for differences in socio-economic status. Higher rates of CMD were also observed among Indian and Pakistani women aged 55-74 years, compared to White women of similar age. The prevalence of CMD among Bangladeshi women was lower than among White women, although this was restricted to those not interviewed in English. There were no differences in rates between Black Caribbean and White samples.
Conclusions. Middle-aged Irish and Pakistani men, and older Indian and Pakistani women, had significantly higher rates of CMD than their White counterparts. The very low prevalence of CMD among Bangladeshi women contrasted with high levels of socio-economic deprivation among this group. Further study is needed to explore reasons for this variation.
BACKGROUND
There is a dearth of research into ethnic variation in rates of the most common mental disorders (CMD), anxiety and depression in Britain, compared with an extensive literature on psychotic disorders (King et al. 1994; Bhugra et al. 1997; Harrison et al. 1999) . The Fourth National Survey of Ethnic Minorities (FNS) (Nazroo, 1997) compared rates of psychiatric disorder among White, Caribbean, Indian, Pakistani, Bangladeshi and Chinese groups in the UK, but used an abbreviated psychiatric interview. The prevalence of anxiety and depression among Black Caribbean and Pakistani informants in that study was similar to that of the White British group, while rates among Indian and Bangladeshi informants were lower than all three groups. ' Other ' White informants (including but not restricted to those of Irish origin) had the highest rates of anxiety and depression. The aim of the current study was to compare the prevalence of CMD in nationally representative samples of the six largest ethnic groups (White, Irish, Black Caribbean, Bangladeshi, Indian and Pakistani) in England, using a standardized clinical interview.
METHOD
Ethnic minority samples were drawn from the 1999 Health Survey for England (HSE 99) (Erens et al. 2001) . Over 31 000 addresses were selected in 340 postal sectors in England using a twostage design based on the small user Postcode Address File (PAF). Sectors were stratified on the basis of ethnic composition. Focused enumeration (Smith & Prior, 1997) was employed in one of three strata, comprising 178 sectors with between 1% and 10 % of the resident population being Black Caribbean, Indian, Pakistani or Bangladeshi. In these sectors, interviewers screened for eligibility at each issued address and asked at the issued address whether any eligible persons lived at two addresses either side of the sampled address. Thus, five addresses were covered by each issued address. If any of the adjacent addresses was thought to include someone eligible, the interviewer made a personal visit at the relevant addresses to carry out the full screening interview. Over 64 000 addresses were sampled in total, and up to four adults were selected at random within each household containing residents from the selected ethnic minority groups using the Kish grid method (Kish, 1965) . A fuller description of the sampling methods can be found elsewhere (Erens et al. 2001 ; Sproston & Nazroo, 2002) . Ethnicity was defined by self-assessment using the same categories as the 1991 Census (OPCS, 1992) . The Irish group was defined as those born in Ireland or with a parent born in Ireland.
The EMPIRIC survey included all HSE 99 informants aged 16-74 years from the Black Caribbean, Indian, Pakistani, Bangladeshi and Irish ethnic groups who agreed to be recontacted, comprising 92% of those eligible. The HSE 99 did not include a Black African sample. The White sample was drawn from the 1998 HSE (Erens & Primatesta, 1999) , because a full interview was not administered to White informants in the HSE 99. Chinese informants in the HSE 99 were not approached as this group had already been interviewed twice and it was judged that further attrition would result in substantial bias.
Survey materials were translated into five languages by an experienced independent professional translation service: Hindi, Gujarati, Punjabi, Urdu and Bengali. Proofreading by an independent third-party translator was employed rather than back translation, for a number of reasons. It is standard practice that a translator should only use their mother tongue as their target language. However, there are few if any suitably qualified, registered translators in the UK who translate from Asian languages and have English as their mother tongue. The sentence structure of Asian languages means that they are very time consuming to translate into English and the results tend to be very stilted. Consequently much of the checking then refers to problems with the back translation rather than any real problems in the original translation. Furthermore, back translation does not show certain types of error such as spelling and grammatical mistakes, the unwarranted importation of words from another language, over use of transliteration, and unnecessarily complex language. Informants who were unable to complete the study assessment in English were provided with an interviewer who was able to speak the relevant language. Overall, 83% of interviews were conducted in English, with Bengali (10 . 3 % of interviews) being the second most commonly used language. The proportion of interviews in English was 87 % among Indian informants, 69% among Pakistani informants and 37 % among Bangladeshi informants. Among South Asian informants, this figure was lower for women and fell with age.
The common mental disorders The CMD were assessed using the Revised Clinical Interview Schedule (CIS-R) (Lewis et al. 1992) , which was also used in both UK national surveys of psychiatric morbidity (Meltzer et al. 1995; Singleton et al. 2001) . The CIS-R enquires about the presence and severity of 14 non-psychotic psychiatric symptoms during the week prior to interview. These are : somatic complaints associated with low mood or anxiety, fatigue, problems with memory and/ or concentration, sleep disturbance, irritability, worry about physical health, depressed mood, depressive thoughts, non-health-related worry, generalized anxiety, phobic anxiety, panic attacks, compulsive behaviours, and obsessional thoughts. Symptoms of anxiety and depression co-occur in the same individuals both consecutively and concurrently, particularly in community settings (Goldberg & Huxley, 1992) . The CIS-R score may be analysed in three ways : (i) as a continuous score, along a single continuum of severity (Krueger, 1999) , (ii) as a dichotomous variable (case threshold o12) (Lewis et al. 1992) , and (iii) as ICD-10 diagnostic categories (Meltzer et al. 1995; Singleton et al. 2001) . Diagnostic algorithms for use with the CIS-R cover (a) Depressive episodes (classified as mild, moderate or severe), (b) four types of anxiety disorder, namely Generalized Anxiety Disorder (GAD), Panic disorder, Phobias (classified as Agoraphobia, Social phobia and Simple phobia), Obsessive-Compulsive disorder (OCD), and (c) Mixed Anxiety Depressive disorder (MADD). The latter included those who scored above the case threshold on the CIS-R, but did not meet diagnostic criteria for any other ICD-10 disorder.
Statistical analysis
All analyses were undertaken using the survey commands in STATA 7.0 (Stata Corporation, 2001) . Weightings from the HSE 99 were retained, and in addition, weights were applied to adjust for the non-response to the EMPIRIC survey. Although the standard approach in the HSE series is to use an equal probability sampling strategy, this was not possible for the ethnic minority sample in the HSE 99, which was obtained by boosting relevant population groups (Erens et al. 2001 ; Sproston & Nazroo, 2002) . To deal with the unequal sampling probability, three sets of weights were required for the HSE 99 data, to correct for (i) unequal probabilities of selection for postcode sectors; (ii) unequal probability of household selection within sectors ; and (iii) varying probabilities of selection of adults within participating households. Weights were inversely proportional to the selection probabilities for postcode sectors, addresses, and number of adults living in participating households respectively. Finally, weights were applied to all cases to adjust for non-response at follow-up. Non-response weights were obtained using regression modelling, based on HSE data for EMPIRIC informants and non-informants. Standard errors and confidence intervals were also corrected for autocorrelation within the stratified multi-stage design (Sproston & Nazroo, 2002) , including within household. Differences in the prevalence of CMD between ethnic groups were assessed for men and women separately, using risk ratios derived from logistic regression coefficients, before and after stratifying by age. The Wald statistic was used to test for statistically significant confounding by, or interaction with, age and gender (Stata Corporation, 2001) .
RESULTS
Interviews were achieved with 4281 adults (aged 16-74 years), a response rate of 68 . 2% of in-scope individuals. Response rates varied between ethnic groups, being highest among White (71 %) and Irish (72 %) groups, and lowest among the Indian group (62 %). Including those who refused to be re-contacted following participation in HSE 99 reduced the EMPIRIC survey response rate to 63 . 3%. White and Irish samples were similar in demographic and socioeconomic characteristics (Table 1) . Individuals in other ethnic groups were younger (especially the South Asian groups), more likely to live in urban areas, less likely to be employed, to have educational qualifications, or to live in households headed by an individual in a non-manual social class.
Prevalence of CMD Before adjusting for age, the prevalence of CMD was higher to a statistically significant degree among Irish men and Pakistani women, and lower among Bangladeshi women, compared to White men and women respectively. However, as Table 2 indicates the prevalence of CMD varied with age, especially among men. Compared to White men and women respectively, the ethnic gradient in the prevalence of CMD varied with age to a statistically significant extent among Bangladeshi (W=3 . 41, df=2, p=0 . 04) and Pakistani men (W=4 . 38, df=2, p=0 . 03), and among Indian women (W=4 . 15, df=2, p=0 . 02). On stratifying by age, it was apparent that the statistically significant excess morbidity among Irish men was restricted to the 35-54 years age group, while a similar excess of CMD was also revealed among Pakistani men of similar age. Among women, an excess prevalence of CMD was found in those of Pakistani and Indian ethnicity aged 55-74 years. The prevalence of CMD among Bangladeshi women was consistently lower than that among both White and other South Asian women across the age span. The difference between Bangladeshi and White women did not reach statistical significance, while the contrast with other South Asian women was statistically significant in the oldest age group, and when compared with Pakistani women aged 16-34 years. Table 3 shows the unweighted and weighted bases for these estimates. Since weights were for non-response only, adjusted base sizes did not differ greatly from unweighted bases.
Confounding by socio-economic status
There were few socio-economic differences between middle-aged White and Irish men, although these groups did differ to a statistically significant degree in the proportion without educational qualifications (15 . 7% of White men versus 26 . 1 % of Irish men aged 35-54 years) (x 2 =4 . 3, p=0 . 04), and the proportion in households headed by someone in a manual occupation (42 . 2% of Whites versus 55 . 9% of Irish men) (x 2 =5 . 4, p=0 . 02). However, adjusting for these associations did not significantly reduce the excess prevalence of CMD among Irish men in this age group, compared with their White counterparts [adjusted rate ratio (RR) 2 . 09, 95% CI 1 . 16-2 . 95, p=0 . 02]. Similar results were found for Pakistani men aged 35-54 years, who differed to a statistically significant degree from middle-aged White men in being less likely to have educational qualifications, and more likely to live in rented accommodation, and in a ' manual ' household. Pakistani men in this age group were also more likely than White men to be married (92 . 2% v. 77 . 8%). Adjusting for all four variables served only to increase the RR for CMD among Pakistani men compared to White men aged 35-54 years (adjusted RR 2 . 38, 95% CI 1 . 25-3 . 53, p=0 . 02).
Bangladeshi women were more likely than their White counterparts to live in rented accommodation (73 . 5% of Bangladeshi women versus 27 . 8 % of White women) (p<0 . 0001), and manual households (86 . 1% of Bangladeshi women versus 41 . 4% White women) (p<0 . 0001), and to have no educational qualifications (63 . 5 % of Bangladeshi women versus 28 . 5% White women) (p<0 . 0001). Adjusting for these variables (plus age) increased the gradient in the prevalence of CMD between these groups slightly (adjusted RR 0 . 52, 95 % CI 0 . 27-0 . 93, p=0 . 03). Small sample sizes precluded statistical tests for confounding of the increased prevalence of CMD among older Pakistani and Indian women.
Prevalence of CMD using ICD-10 diagnostic categories The majority of those with scores above the case threshold on the CIS-R met criteria for only MADD, ranging from 59 . 1% of cases among The lower prevalence of CMD among Bangladeshi women compared to White women was only observed among those who were not interviewed in English (unadjusted RR 0 . 30, 95% CI 0 . 17-0 . 53, p<0 . 001). No such association was found among Bangladeshi women interviewed in English (unadjusted RR 1 . 25, 95% CI 0 . 77-1 . 80, p=0 . 35). These findings were not confounded by adjusting for current age and age at migration. No such difference was found among Bangladeshi men, of whom 57 . 4% were interviewed in a language other than English.
DISCUSSION

Main findings
This was the largest and most comprehensive investigation to date of non-psychotic psychiatric morbidity among ethnic groups in England. We found modest but important differences in the prevalence of the most CMD between the main ethnic groups living in England. The prevalence of CMD was higher to a statistically significant degree among Irish and Pakistani men aged 35-54 years, and Indian and Pakistani women aged 55-74 years than among White informants of the same age and gender. These findings were not altered on adjusting for between-group differences on a number of measures of socio-economic status, including housing tenure, employment, social class and education.
Using the HSE 99 sample allowed us to capitalize on a survey of 64 000 addresses, but meant that the final sample was subject to two waves of attrition. Although this attrition may have led us to under-or over-estimate the prevalence of CMD, response rates varied little between groups (range 62-72 %), and great care was taken in weighting for non-response. We note also that rates of CMD in our White sample were very similar to those reported among men (12 . 4%) and women (18 . 1%) in the most recent ONS UK national survey of psychiatric morbidity (Singleton et al. 2001) , which also used the CIS-R.
Comparison with previous studies
In common with the FNS (Nazroo, 1997), we found low rates of CMD among Bangladeshi informants, and no evidence of higher rates of CMD among those of Black Caribbean ethnicity. Contrary to the FNS findings, our results suggest that the prevalence of CMD among Pakistani women was higher than that found among White women. This difference may be partly methodological in origin, since the FNS omitted CIS-R somatic symptom items. The high prevalence of CMD among Pakistani women is consistent with the study by Commander et al. (1997) , and with surveys in Pakistan (Mumford et al. 1996 (Mumford et al. , 1997 (Mumford et al. , 2000 . Previous research also indicates that those of Irish ethnicity in Britain experience worse physical and mental health than their White British counterparts, and that this is not explained by greater socioeconomic adversity or by differences in smoking or alcohol consumption (Harding & Balarajan, 1996 Kelleher & Hillier, 1996; Bracken et al. 1998; Abbotts et al. 2001) .
Methodological limitations of transcultural research
Assessing psychiatric morbidity in different ethnic groups is complicated by linguistic and cultural variation in idioms of distress. A major strength of this study was the deployment of interviewers able to conduct assessments in each informant's preferred language. While effects arising from translation may have contributed to certain of our findings, particularly among the Bangladeshi group, this was unlikely to explain the increased prevalence of CMD among Irish and Pakistani men aged 35-54 years, 99 % and 73% of whom completed the interview in English respectively.
Bias arising from differences in the expression of psychological distress is more difficult to exclude. This issue is commonly highlighted among South Asian groups, who are said to 'somatize ' psychological distress (Mumford et al. 1997) . This may reflect differences in beliefs about the relationship between mind and body, as well as in the perceived stigma associated with mental illness (Raguram et al. 1996; Bhui, 1999) . Rates of CMD could therefore be under-or over-estimated in some groups by giving insufficient weight to certain items (such as somatic complaints), or by overlooking different types of psychological symptoms (Bhui, 1999) . In the FNS, South Asian informants who scored positively on depression screening items derived from the CIS-R were significantly less likely than their White and Black Caribbean counterparts to meet diagnostic criteria for an anxiety or depressive disorder at a follow-up interview using the Present State Examination (Nazroo, 1997) . Although previous research showing that the factor structure of the CIS-R is relatively invariant across different cultures, languages and geographical settings argues against this (Jacob et al. 1998) , we cannot exclude this as a possible explanation for some of our findings.
Evidence from a parallel qualitative study suggested that while emotional experiences of mental distress appeared to be broadly similar across ethnic groups, there was some variation in experience and idiom (O'Connor & Nazroo, 2002) . The perceived 'fit ' of itemized measures of mental health, such as the CIS-R, varied to some extent across ethnic groups, and appeared least applicable to those interviewed in languages other than English, particularly Bangladeshi respondents. Our quantitative findings also reveal that Bangladeshi respondents, and Bangladeshi women in particular, were significantly more likely to be identified as cases of CMD if interviewed in English. Indeed, the lower prevalence of CMD observed in the group of Bangladeshi women as a whole compared to their White counterparts was restricted to those Bangladeshi women not interviewed in English. In contrast to the FNS (Nazroo, 1997) , these findings were not confounded by age on migration or age at interview. Differences in the idiom of distress, or the lack of cultural equivalence of CIS-R items, could certainly have contributed to the low prevalence of CMD among non-English-speaking Bangladeshi women. This cannot be excluded as an explanation for our findings among this group, and warrants further investigation. However, it is not immediately clear how this would account for the very high prevalence of CMD found among Indian and Pakistani women aged 55-74 years, many of whom (45-70 %) also completed the interview in a language other than English.
Under-enumeration at the 1991 UK Census was unlikely to have altered our findings. Only weights for non-response between HSE and EMPIRIC interviews were used in our analyses, which do not use estimates of the general population. Every effort was made during the HSE 99 to sample and recruit representative samples of individuals from all ethnic groups, including the focused enumeration method in wards with low proportions of ethnic minority residents.
As a final caveat, we should acknowledge the limitations of the term ' ethnicity ' itself (Kaplan & Bennett, 2003) . 'Ethnicity ' (like 'race ') is often defined ambiguously, and is of unproven reliability and validity. Independent assessments of ethnicity can vary between raters, and selfreported ethnicity may change with time and circumstances. Given these difficulties, expert consensus recommends that terms should be used as transparently as possibly, reflecting methods used to collect data as closely as possible. Since participants were recruited to the EMPIRIC Study on the basis of self-reported ethnicity using the same categories as the 1991 UK Census, we have continued to use the same terminology in all of our reports.
Alternative explanations for the study findings Country of birth and/or age at immigration are unlikely explanations for our findings. While female Indian and Pakistani informants aged 55-74 years had almost all come to this country after the age of 11 years, the same was true of Bangladeshi women (and Indian and Pakistani men) of the same age, for whom rates of CMD were not significantly elevated compared to their White counterparts. While Bangladeshi women were the most likely to have come to this country after the age of 11 years, the lower prevalence of CMD compared to White and other South Asian women extended across the entire age span. However, we cannot exclude the possibility that these differences are due to some other, unmeasured aspect of acculturation.
It is possible that the findings in Table 2 were due to chance (Type I error), arising from multiple statistical tests. By contrast, there were a number of relatively small base sizes in some ageand sex-specific groups (Table 3 ) which resulted in relatively large standard errors, and hence the risk of Type II error. These results must therefore be treated cautiously, reinforcing the view that such differences as exist between ethnic groups in England are likely to be modest at best.
Directions for future research
The reasons for high rates of CMD in Pakistani men and women, and middle-aged Irish men remain unclear, and warrant further investigation. There is certainly a particular dearth of research among the Irish group, which may be partly due to the tendency to equate ethnicity with skin colour. The low rate of CMD among Bangladeshi informants (and non-Englishspeaking women in particular) runs counter to expectation, given the high levels of socioeconomic deprivation among this group (Nazroo, 1998) . Further research is needed to examine this, and to determine whether there are features of Bangladeshi communities, such as abundant social support or community-level social capital that are conducive to good mental health. Whilst racism remains a potent and poorly researched paradigm (McKenzie, 2003) , it is not immediately clear how differences in adverse experiences of this nature are consistent with the relatively invariant prevalence of CMD among different ethnic groups found in this study.
